Abstract. We present a genus 0 Belyi map for the sporadic Janko group J2 of degree 280. As a consequence we obtain a polynomial having Aut(J2) as a Galois group over K(t) where K is a number field of degree 10.
Introduction
Using the method described in [1] we compute a Belyi map of degree 280 with monodromy group isomorphic to the sporadic Janko group J 2 . A Belyi map of degree 100 with monodromy group isomorphic to J 2 has already been computed by Monien, see [4] .
In this paper we work with the permutation triple (x, y, z := (xy) −1 ) ∈ S 3 280 given in the ancillary data. It is of type x y z = (xy) and has the following properties:
• x, y generate the sporadic Janko group J 2 .
• (x, y, z) is of genus 0.
• The permutations x, y, z each lie in rational conjugacy classes.
• (x, y, z) has passport size 10.
Results and Verification
The computed Belyi map
defined over the number field K = Q(α) where
can be found in the ancillary file and its reduction modulo a prime ideal lying over 283 is given in the appendix. Note that Monien's Belyi map of degree 100 corresponding to J 2 is defined over the same number field although it is described by a different polynomial, see Theorem 1 in [4] . With the Riemann-Hurwitz genus formula and the factorizations of p, q and r one can easily verify that f : P 1 (C) → P 1 (C) is indeed a Belyi map, i.e. a three branch point covering, where the ramification over 0, 1 and ∞ corresponds to the cycle structures of x, y and z, respectively. In the following we will show that
is isomorphic to J 2 and • the arithmetic monodromy group
is isomorphic to Aut(J 2 ).
Let O K be the ring of integers in K, and p := (283, 167 + α)O K . Then p is a prime ideal in O K lying over 283. Since all coefficients of p and q are contained in the localization of O K at p we can reduce them modulo p to obtain polynomialsp,q ∈ F 283 [X] leading us to study
Computing the irreducible factors ofp(t)q(X) −p(X)q(t) ∈ F 283 (t)[X] enables us to determine the subdegrees of A F which turn out to be 1, 36, 108 and 135. Because there is no subset of the subdegrees containing 1 adding up to a nontrivial divisor of the permutation degree 280, A F is primitive. According to the Magma database [2] for finite primitive groups and the fact that the discriminant ofp − tq is not a square in F 283 (t) only one possibility remains: A F = Aut(J 2 ). Thanks to Dedekind reduction [3, VII, Theorem 2.9] this implies: A is primitive and Aut(J 2 ) is a subgroup of A, therefore A ∈ {Aut(J 2 ), S 280 }. Since p(t)q(X) − p(X)q(t) ∈ K(t)[X] has a divisor of degree 36, see ancillary file, A is not 2-transitive, thus A = Aut(J 2 ).
Taking into account that G is normal in A and J 2 is simple, we also get G = J 2 or G = Aut(J 2 ). Because permutations with the same cycle structures as x, y and z generate an even permutation group, we end up with G = J 2 .
Appendix: Computed Data
Sticking to the notation of the previous section we will present the computed Belyi map f = p q = 1 + r q ∈ K(X) reduced by the prime ideal p = (283, 167 + α)O K . The resulting polynomialsr andq arē r(X) = 157 · (X + 212) 
